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(54) HYBRID OPTICAL INTEGRATED CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve such problems 
that the conventional hybrid integrated circuit can not 
satify a low loss optical waveguide function, an optical 
bench function and a high frequency electric wiring 
function. 

SOLUTION: The circuit includes an optical waveguide 
section 92 which is formed on a substrate 1 and has at 
least one signal waveguide 92a and at least one monitor 
optical waveguide 92b, an optical element mounting 
section which is provided in a gap formed at the tip 
section or in the middle of the section 92 and an optical 
functional element which has signal and monitor ports 
that are used for optical couplings with the waveguides 
92a and 92b of the section 92. In the above constitution, 
the optical functional element is mounted on the optical 
element mounting section in a state where the 
waveguide 92a and the signal ports are optically coupled 
and the waveguide 92b and the monitor ports are 
optically coupled. 
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1. 10, pp. 383-390, 1992) ^TjkLXiS^, SiM^HC 

10 ij^i$u--»f-T>:7' : SLA) t<DmMcm\:>x 

[0016] H5(C^L.fc^^;^#3fe?ijgiS»«-C«. 

fe. Sia^l©QIH51 bfc*ta-rj|^fiSSn.5Ci<h)5: 
[0017] 06{C^Lfc/^-^ --^ F^*«@SSt? 

[0018] 07K^Lfc>'^-^::^y F^ISftSllil^SBS 

£©^*swa<, ^^^mmmm^mnx^ 
[0019] msic^Lfc^t^immxit. 

W3©T>^-i'^ F^ff$fi£t?#)'d:l='= C©^:*, G 
^51^*3:^* <. i1-SL©^»*^ttMl>fti\ +^^c?l& 
#<ggS^te*i®/c3J5:l,\ Vii>i>. S«iH^gp 2 8 /ii^ S 

i»® 1 (c^w 6tir (,».s©-e. mmm^icM-r^m 
[0020] c©cfc 5 (c. ^(D^^-cfv V p^tsm^ 

±fB3 0©S*^ft:?:VilS-r.S*>©3!>i^Ci.i. # 

it, 

40 [002 1 ] 
[0022] 

[^ja%«?^-r-s/t8?)©*®] *^lw«:J;^>'^'r:^y -j 

o©ft#ffl:)^»?S8S*J J;iyf:3>& < i 1 o©*j:. 

50 n-s^y^i^^iggpi , B(fta3^?SiJSgu©piiam-^ffl?^» 



(4) 

5 

[0 02 3] 

[0 02 4] c©j;^^c«^iur, ^mmm 

[0 02 5 ] S :^mM(DJ^'{:f'} Y^mU^ 

©j»^. s6^ci«sa^slHi3fe#^Sla^S3TtfJ'll^ffl©lK 

±ia©/^'r^'; F7^aiii8S±{c^trr-536t» 30 
tg5^-?-©?§tt® * fcw 3 r i i^-?*bd i ra©SEjB{c 
— w§MifflaB«c/ps 0 .5 iiiMm<omwm 

m^s iS3^ffiJ;0<g<-r.SJ:^tc«mBB^ffi©*3 
[0 02 6] C©J; ^ tm^t hfctc^C. :^mn<Df^ 

[0 02 7] -rtj:t>l5. ^:^ii^--\-tmn^'-\-t^ 

■Si. 3l&«l«^^^<!:3e»iSIS<!:©W3:^lSl©fiEg^toti- 
*s^7-r-2>. C©Nf. 3fe^ty^^©m-^'J<- h 50 



#ga 2002-3173 1 
6 

©«aiB^>'^'^?->i©MK«ffl^*5^D'5fcJ?). 

*?gffi±(c«a£MSffi3&^jfM3nTt.^s©r. K3a*i 

n.2.0 Sf-^r. 7fe*i«8«^^i7fe^S^Sgi©Hi^:^i^>j©fit 

3fe2«iSSgi^ffli^r©re7 7"-/ :/r^-/^> h*snjfi8i 

[0028] 3 LT. 3^?R@|{S%flt^t-S 

*>o-e©*nK:|wig|5*jJ:c;fiagP'&l9;wr*jwtf, -e 

[0029] $ S^StSgUKfcl^ h 

®^MiH^«. -r'^r+^;^j:i*S©K^ft@±{C3if$)ig-e 
irs©r. 5^y3>»«*^-^;i-SjSjaig#ttm©»l» 

[0 0 3 0 ] ^JC. *-»ffl^#?g8g©-:^©^ 

%mwm'^^&i<cmm. s *i j; 5 (cisw s c i (c a: 

0 . jSEiglS3SEtJ(ciSI^©76^Sg5g^«:ffl«iJK:r 7- -/ 
[0 03 1] 36k:. c©l»^. *^^ffl?fe^S§<tb 

[0 03 2] ^mm^f^ 2 *jj<±©*^ ^^^-v^m. 

^::.^m%mmi. L/rifi©M^cS*>©«:ES-rn«. 

T 7=- :/r ^ ^ > h tt:*jj,>rffiia^*s J; D^ISM© 

2 SPg©^'i:^)&^ nJtfe i ^ •& . 
[0033] 

[^H^©llife©0g|] 7|^^?a^cJ:S/^'^7'•J V F^i^a 

[ 0 0 3 4 ] ^^ -r :/ 'J ¥^mmm^mmic 2 -:>«± 

©:)t1i«g^-?**a^JtC^«0. cn63f&«l«8«-f©*^ 



7 

[0 0 3 5 ] F7^«ffliiiia«jcsissn 

[003 6] >'^ y 5- F?^«ffl3i$ia«w. s m 

Gxriy ^ - i> V F*/cB:t->'>'-^'^'^ FtcM^Sti 
-C ItI.C^^iE^* i Stt!!2»i* <!: *> 6 ft S 3 7" U - :MBi!g* 

•SSaiai^ <!: *^t? ^>o-cab -3 r J; c^, 

[0 03 7] 

Wcoi^r. 09~a2 3%#ML^c*s6»ijffl{citt?g-r 

0 . Se-Dr3|s:|||a©ffi#{C!)§ei'r •5fl&©fi^tC*>^ 
[0038] 

1 ] H 9 «*%H^©>'^ F3fc^@8S© 

agccfct^Ttf^uiafig, i attasiagp, 3 
0 »»KdiiiH5-ca> s o * fcv w# 9 2 um^w^ Xi>^ 

-i?ffl^«?g88. 9 3*$cfc(yf9 3 atti'^ FJlt?* 
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irnu. 3t«i^*^©*-=- tJf !!f<- n 0 0 b y 3 > 
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«aS*Mt»fcii^©»««ji=&n^-rM«S-C&.5, 3e« 
^^tgg|5©iiiS^lS3 O^^^igf^i'^ V FSr^fiS 
•r4i«J;i*o {:©i»^(c». i«S»iiB3 0 i^feJiiglJS 

9 2 a*5j;0'9 2 b©4i'Cvi©ra©i«§©^^S[*^. 



C7) 

[0054] S 5feOSISfeMTtt. ?l£tS«^-?©36 
[0 05 5 ] 

[||j6««l4 ] 0 1 5«. :^mm<DJ^^':fV f K^fel^ia 

^©Ii4©3i]tem^-r^®0r^f), ^i6». mi 

5K^LfcSgB*Sfc*:L./t1»l«SMtaiir*S. C®3fcz» 

o. mmmmm^Ris<i:zfm^<Dmimm<D^'^=&n 

SgHIiSj *«fiSO-ri».S. c:©jgia*jSi{SgBR©M*(c 
tt, 1 0 0 i OXmmf^^r>:fimm^ti 30 

T*j 0 . c©*^©«w- f- 1 0 0 atmnmymm. 

[0056] :*:SI)560«1® r U > ^^J^EII^ J {C«, f 

-:7':^d:?l£Sjg|^3itRtt*^&-S©r. 

©^jaig^©*iJBR?::^ipit£:Mfn-r-s/cd6. ^mmm-v 

*jS3S9 2 bt3J:0'*-::-^f M 0 0 b *«n^tlS 

3fe»jgIii8§©ffliii^jagSR©i1^IiJic^r:$ffl5fe^ig 

8S9 2 b *BBSiL. ^2»i*r>7'©«-^!K- M 0 0 a 
fcM'^T^^^f h 1 0 0 b ^rlBgUfc. Ser>r. ^ 

^ii:r>7*©^«fcabfc-3-cB. ifesaji?tt©&t^*- 

^?ffl3l£^-^88*«fflt?*S©-C. :Jf3fe©3l£^iS?ii«: 

[0057] *;^!|#{C. 36»^liI8S©31^-?»«aP»i§ 
:fciai 6{C^L//cJ:^(C, WSSipBSO i^n<fc9W 50 
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$©®i^MMiB^ffl9 5 t<D2mmi&icofcm^t,at. 
mmiH 1 -c»^ufc©tiai«i(c, mm^m^tcimmm 

[0058] 

[||M^5 ] H 1 7 Tfc^BjW/N-r F*«Hgg 
©H 5 ©SIJfe0!l©^^*^-r¥fflia-C & . :*3IJfiM© 

7fe^jg[a8Siti(citi^©3fe^ti«-?>£*i0iju-c« 

tgL/fc.^ic*^. 0 1 7 {C*JC>-Ctf^ 1 0 0 «ll 1 ©3f£ 
i UT©^«ft:(C <fc ^^PHT U -CA V 

^» - * > ^-=^wmf& ^ ^ •fomm&mm^ifir v 
1 0 Gis>f>m3\^tLimmm i ©m#ffl3fcj»?ftssr u 

-f 2 2 0 a;|retKL> ^ISIgT 1 0 1 -C'^lSSn, 
IS 2 ©M#ffl^^SSr U >f 2 2 1 a *a -> rafe^H 

[0 05 9] C©J: ^ 35:«^(cfc(,i-rB. Il2©3l£ilt6 

1 0 1 ^mmr^icjii^m^mmmm-^^^ix 

r*jf3. c©2ijS!fS*fflc>-c©r^'f--f :/T-7>fy> F 

«Bii-t?&^. ^ifiSSTU-f 1 0 1 ©jf#>J<- F 

«^ffl5fe«j^2 2 1 a^ffl(rit:©ia'D»ilLC^. 
[0 06 0] -ect?, 3f^lS6t«|(C*j<,i-Ctt. tI^KSIeFIS 

±(c^ 1 (D^^^ 1 0 0 t^mm^w^^^^ * 

tt^*^dfffl3fes3^!82 2 0b, *J<t:i:;f|S2©3fe^gg|g 
^10 1 <!:»«^i*M^^^i?ffl3fe2»igSS2 2 1 b 

[0 06 1 ] L D 1 0 0 {C«*^:Sf;J<- h 1 0 0 

b im&'l 6n-C*J«5 , C©*^ifsH- F 1 0 0 b 
F 1 0 0 a ilsI^fC^^ftl^— tf-i UT^^I-r 

iu-r^tB^-a-scii^nJtg-cabSo ^iMSrw-r 10 

1 (C«-t^df7H- F 1 0 1 b3&s^l^6tir4J«3, C©s|< 
-F 1 0 1 bBS7t:^^iOTmt8-rSo i^c*5. 

[0 06 2 ] lai 8 (A) *SJ;0'I11 8 (B) 01 
7{c^Kbfc|BI5§©Br®0t?*-5r. SIS (A) »LD 
^*gJf^«l^^-rXa - Xa •^^mKv&-3ft:8(rffi0-C& 

•3, 018 <B) «, mscrv^mmm.^yvcry.h- 

Xb •3ic!S«:?&-3?'c»rffl0t?afe-S. C©<J;^J5:«RKi-r 
SC<!:{C«fcO. *:^^iffl3l£J»?!g|{S2 2 0b{e:*^$3l&* 
AWL. C©S:3fe«sS4*^^'-r-SCifcJ:0. LD 1 
0 0©Ti'^-f ::^T7-Y^>F3&S«Itgi«C-5. :^<lHlil 
{C, *^:5rffl7t^igJ§2 2 1 b ^m^r^liST 1 
0 l©T^-^^>F*3eg-C^-5, 
[0 06 3] :$:||)teWc*jl^S*:::-^ffi^#;giS 
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[0064] 

mom 6 ©iij6«?!i©#R)s4^-r¥Boa-c* ^ „ 4^mmm 

**jg!ES2 2 1 b>&. mKoytmmmi-. osoldi 
0 0 t^m^ri"< 10 1 i©ra*tasKS^-r-&j: ^ lo 

^IgrU-f 1 0 l(C)iPfT-5*^:S?ffl3fe^SS2 2 

1 b 5*. L D 1 0 0 ©iLBUt?*- a?ffi3fe#jg3§2 2 0 b 
i^^feU. LD 1 0 0©*^df5i<-h 1 0 0 biSSBItS 

[0065] C©cf; 5 ^C^^i «T©^ 
- ^ffl^^jfflJS 2 2 0 b *ffl(,^r L D ©T 7=- ^ ::^r ^ 

Tf^ic. ^m**^^'ffl7fe^gS2 2 lb*fflt,\ ^li 
^TU-Y 1 0 l©T^-<^>h^SI)Sffe-r-5c C©BKK 

LD©*-=-^?>}<- MOO h mdikWrd: 
-^?7f<-h 1 0 l*S3l£«^^iL.-rti*&3ti. -e©g3fe 

[006 6] c©:&s©!^m». n 1 (oiumm^r 

llMigf^^ffiS*^-rS*^^fffl3^^jSJS*t8W:fe© 30 

02©^*^tg«^r^-Y^> ^(cf^L'r«7T'^>'^' 
[0067] 

[SISfeW7 ] 02 Ott. *^BJ<D>'^-^:/>; F^feSaiHl 
jS©l|7©||j6«^©¥M0t?*-5, 02 1 (A) 

02 1 (B) 02 0(C:^OfciaS§±fC@^-r'^^:)5& 
ISgiJ^-T-©T^ -/ ^ > h:^rS*mWT-5fcd«>©^ffl0-C 

*or> 02 1 (A) «LDT^'^©i^?'C^@^^^L. 

02 1 (B) »^IBST^-/©W'D@^*^-r. 2^31;^ 40 
t?<l®!i$i!c«. 3IJ6«ai6 iM^cf? . mMSrv-{ 1 0 1 {C 

mj&^if^jnL-. c©ig*, ^«^$«^=■Jli^^i•©^^m>6ife^ 

[0 06 8 ] «T{C. C ©«^-C©T ^ -Y ^ > h ^JK^ 

jffi-t-S. C©J;0^j:«RE©^«@lfS©T^-f^>h^ 
02 1 (A) *jJ:D^02 1 (B) *#Ml/^j:*^6SiHJ-r so 
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»DJ*JC. *-^?ffl3fe^<eSS2 2 0 b{C*-^?^* 
{^31*. LDTU-Y 1 0 0©*-^f5i<- h 1 0 0 b i 
©?K^^*-t:::.^r L-i^C^^S. m^ffl7fe^i^S§2 2 0 a i 
{t#5i<- h 1 0 0 ai©T^'fjOh*tft\ LDTb 

-f 1 oo^mm-r^, i^i^r. ^^^ffl^#<sg§2 2 1 

b h 1 0 1 b i^rffit^r^lH^TU-/ 1 0 

1 ©ii-[:^H^*3iife-rn«j:i=>o c©i^©*^rj?js<!: u 

XU. 1 0 1 h^^-< yU-:/m^^^l'Xm 

trV *c:-^rffl**iei?g2 2 1 b(cAI*Ufc*-=-t5?36%* 
r-^r3j<- h 1 0 1 bfC^S-Br, ^a«>{CLD 1 0 0© 

*;:^$sj<- M 0 0 bJCAWS-a-^. C©i0. LD 1 
0 0©*-^?>j<-h 1 0 0 b*S7l£*^il/r^tB3 

fc. 7l&©{EJe:^[6l*C:©jM{CL/-C. L D©-t jH- h 
10 0b*^31±. £:©<h*©'=e^^fMJiEjeK2 2 1 

[0069] c:©:^r;S«c<J:n«. <d^^ it 

[0070] Ji^Jdffi'^fcJ; OK, *^SfeMK:*Jt^T»« 

ss[©7fe^ste«-T■*>'^ F«a-r sk:*,/c«3 . 
*<siigs*K:iis^j(ca^©s^*^«-rs c tammx 

[0 0 7 1 ] 

[SlJifSMS ] 02 2 ^9m<D^^'i:^') y F3feSaia 

F i Ur. ilii©^^^:^^!^©*- ^fffl^*?g»S9 2 
b, 9 2 c *itB^^^?Af<-F 1 0 0 b. lOOc^iS 
/c.^,{C#m*s* -S .022 {C^-r J: 0 (C , i(M^=i- 

(D^:^^ F 1 0 0 b *> J:o' 1 0 0 c ^^tfcial— ipi-c 

fl^fiS^ 36»jgiai§©*^^?ffl3fciiiS^SS9 2b© 

^iS9 2 c *^5?ffl3t#K^9 2bJ:D 

[0 0 7 2] C©J;5&«jSi-r-5Ci(cJ;f3. ^-^^^r 

ffl3fe^^S§9 2 c i^:::.^f5f<- F 1 0 0 c i*fflt.^riS 

'C^©*aill^*L/fc©^, *-^ffl^^»jS8§9 2 b <t*- 

df^- F 1 0 0 b i*ffll»TS»iliS*tf 5 C 

jar^S. C©J;0J5:2J^P§iS'Wc<J;0> Ti'T--^ -/T^-f 
y> FK:S"r-&^©^{t=fe0-5Ct3&Snj^i;5:^, 

[0 07 3 ] 

[JDI6M9 ] 02 3 :^:^?^©>'^-^ F^fe^lH 

5te©IIJfi6^ 8 i »iE{c3«&Bltg*^©*^ ^>i<- F 1 
0 0 b4{i^sH--FiP)— ifiiU, 1 0 0 
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[0 0 7 4] c<Dj:'>^c«t^<!:L'r4>. mMms tmu 

ic. *IiS3«->^iS«® 2 KPi^'C>(c J: r i' :/T v 

[0075] 

L- . mmicm^mymm^ t mn^^- h <t ^^^^ 

[0 07 6] 5fe«^^^iglH5®aSiC«J!iSS*JfMOfc 
[0 07 7] L/riHO*W-rsa«*fflt\ 35^-^ 

[0 07 8] ±E©a«i uri^e^ttfcflitiSi^y 3 

[0 07 9] 5fe^je!iIJS±©*^^ffl**ig^i^*5t^tg 

[HI] sm^^>^(Dmit=§:^-rmumx&^o 
[0 2 ] 0 1 ©«)§*ie.^fit3 ti«ii»^?e#i4%^'r!it 
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m 3 ] r.m(D^mmmm^^-ri>(Dx. < a ) » v 
i^mdfimmmk<D^m^m=&m-r«immx& k> . 
(B) » (A) <D^m^mm±iicm'>-t htitcm^^n^ 

(Dytmrnrnw-^m-r Wfmmx$> k). ( d ) « { c > ©^e 

[04] f i^M3fe2»?SiS«3t©7i^il«ffi*^^1IWS 

10 [05] si7'^:^n^mm^m&(o^^^=&^r 

[06] m^(DJ^^-:f^} V F7fe»«liliS©«fiR©— 

[07] s^3fc©/^-^y•;•^ F^siBiis©«fiS©fte©«?!l 
[08] se*©^^i*aft^*^s©«BS©-0!i*^-r»fa0 

[0 9 ] *»B^{c J: -Y F^^H8§©^ 1 © 

^^{c*si^-&3^i$i»s©«^*^-r^0-c&s. 

20 [010] *^B^{c J: S>'^ :/ y F7f&»aiHl^©ll 1 

©ii*feM*^'rMia0-c& -s. 

[01 1 ] 01 Otcfcl^.Siii-111'^atcvSo/cir® 

[0 1 2 ] 0 1 1 ^cmo/c>'^-^ -/y F7fc*^iasstc*j 

WS^Ba-'-«>::^©y o-f^©t^ifil*^t-»rlH0t?* 

-So 

[013] 4i^B^^cJ;Sv'^-^:/>J F:7fe»aiaK©SI2 

©*]!iS^a|fc*J^:^ S^II^«©«RS4^-r«WS^I0t? 
30 [0 1 4 ] 0 1 3©>'^ :/ y F3^ai|BI^S©»«i U 

wim^^mi^nM^<r>wm.m:=^-tmmxib 

[015] ^fSWcJcS^N-fr/y V F3l^«0«S©»4 

©njs^^^K-r TH0-C& ^„ 
[016] 01 5(c^ufcggp4jfc«i:u/c«iagMii0r 

[017] :*^WcJ:S>'>-r:?'y v F^lil8g©ll5© 

ii]m«ii©^js^^-r ^ffl0'c& ^ „ 

40 [01 8] 01 7(C^LfcIl|^©BrM*^L, (A) 
L D ^te?f^ ® ^ X a - X a ■ {C S o fc»f B0-C 
AO. (B) (i^PTU-f^tgff^fig^^-rXb-Xb ■ 

o /£iBTffl0-c* So 

[019] ;*i:^Bjfcj;S>'>^:/y F^^aiia8S©ll6 

©ii*feM©«Rft *^-r ^ffi0T? * z> , 

[02 0] :$^BJ(cj;S>'>-Y:5^y F^ai51^©ll7 

[02 1 ] 02 o(c^L.fciags±fc@^-r-<ir?&m^ 

50 ( A ) » L D r U ©p'C^@^^^-r¥ffl0~t?* . 
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[02 2] *igig{cd:s^A-f:/u ¥^mmm<om8 

1 mm 
la s^cggii 

3 0 ]S§ 



g 2 ^«i^|pii@ 

92 a fl-^ffi^^iSSS 

92b ^^^-nmm^mm 

92 c 

9 3. 9 3a T>d(-'i''y'y K 

9 5 S^B^M 

9 5a (SMIB^) 

9 5b mmtw i^mimm) 
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